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WHAT WE CLAIM ARE: 



\ 1 . A planarized ultra fine particle film forming method fo r forming V 
( pla narized u l tra fine p article film from a deposited film of ultra fine 
particles formed by supplying the ultra fine particles to a substrate the 
method comprising one or more of a planarizing step of planarizing a 
surface of the deposited film of the ultra fine particles supplied to the 
substrate. 



2. A planarized ultra fine particle film forming inethod according to 
claim 1, wherein the ultra fine particles are cer/mic or metal ultra fine 
particles. 



3. A planarized ultra fine particle filn/forming method according to 
claim 1, wherein said planarizing ste/ rolls, scrapes, grinds _or_p_olishes 
surface layer porrionof the deposited film of the ultra fine partich 
supplied to the substrate. 
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4. A planarized ultra fine^article film, forming method according to 
claim 1, wherein said pla/arizing step presses a surface' layer portion of 
the deposited film of ttfe ultra fine particles supplied to the substrate. 



5. A planarized/ultra fine particle film forming method according to 
claim 1, wherein the deposited film is either applied with a mechanical 
impulse forc-6, which is equal to or higher than Vickers hardness of the 
ultra fine /articles,, to the ultra fine particles supplied to the substrate to 
crush the ultra fine particles and make the particles bond together, or not 
applied with the mechanical impulse force. 
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6. A planarized ultra fine particle film forming method according /o 
claim 5, wherein the mechanical impact force is applied to the deposited 
film: by accelerating ultra fine particles by an electrostatic field or gas"" 
transport and spraying the particles to and colliding the particles with the 
ultra fine particles on the substrate; by using a brush or ro/ler rotating at 
high speed, a pressure needle moving up and down at high speed, or a 
piston moving at high speed by explosion force; or b/generating ultra 
sounds. / 

7. A planarized ultra fine particle film forming method according to 
claim 5, wherein in accordance with the meclfanical impact force to be 
applied to the ultra fine particles, the ultra /ine particles are processed so 
that the ultra fine particles can be easily /rushed with the mechanical 
impact force in excess of a mechanical/strength or a brittle fracture 
strength of the ultra fine particles. / 

8. A planarized ultra fine particle film forming method according to 
claim 7, wherein processing tfte ultra fine particles is: adjusting a 
preliminary baking temperature of source ultra fine particles; heating ultra 
fine particles prepared tc/have a particle diameter of about several tens 
and aggregating the pa/ticles to form secondary particles having a particl 
diameter of about 5tf nm to 1 um; or forming cracks in ultra fine particl 
so as to make the /articles easy to be crushed, by using for a long time 
period milling apparatus, a breaker or crusher such as a ball mill, a jet mill, 
a vibration miM, an epicyclic mill and a bead mill. 
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9. A planarized ultra fine particle film forming method according/to 
claim 1, wherein the deposited film is formed by applying an io/beam or 
plasma to the ultra fine particles supplied to the substrate. 

10. A planarized ultra fine particle film forming appar/tus for forming 
plananzed ultra fine particle film from a depo i itedjiM of ultra fine 
particles formed by supplying the ultra fine particle/to a substrate, the 
apparatus comprising at least one of: an att ached Xticle remova l 
apparatus for rolling or scraping a surface layer/ortion of the deposited 
film of the ultra fine particles supplied to the Substrate; a filmsuxfa.ee 
processingapparatus for grinding or polishing the surface layer portion; 
and a pressure apparatus for pressing the /^posited film. 

11. A planarized ultra fine particle ^ilm forming apparatus according to 
claim 10, wherein the substrate anc/said attached particle" removal 
apparatus or said film surface pr/cessing apparatus are structured to be 
movable relative to each other 

12. A planarized ultra fime particle film forming apparatus according to 
claim 10, further comprising a mechanical impact force, which is equal 
or higher than Vickers hardness of the ultra fine particles, loading 
apparatus for loading a mechanical impact force to the ultra fine patterns 
of the deposited film. 
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13. A plagiarized, ultra fine particle film forming ap^ratus according to 
claim 10 /further comprising a radiation apparatus for radiating an ion 
beam o/ plasma to the ultra fine patterns of the deposited film. 
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14. A planarized ultra fine particle film forming method for forming a 
planarized ultra fine particle film from a deposited film of ultra firie 
particles formed by supplying the ultra fine particles to a substrate, the 
method comprising one or more of a planarizing step of planarizing a 
surface of the deposited film of the ultra fine particles by /blowing 
planarizing fine particles having a grinding/polishing function at an 
oblique incidence angle toward the surface of the deposited film. 

15. A planarized ultra fine particle film forming method according to 
claim 14, wherein the planarizing fine particles are accelerated by using an 
electrostatic field or gas and blown toward/the surface of the deposited 
film of the ultra fine patterns. / 

16. A planarized ultra fine particle film forming method according to 
claim 14, wherein the incidence arigle of a flow of the planarizing fine 
particles relative to the substra/e is in a range of - 60 degrees to - 5 degrees 
or + 5 degrees to + 60 degrees. 

17. A planarized ultra/fine particle film forming method according to 
claim 14, wherein the'planarizing fine particle have a same composition as 
that of the ultra fine particles. 

18. A planarized ultra fine particle film forming method according to 
claim 14, wjaerein the planarizing fine particle have a particle diameter 
larger than that of the ultra fine particles. 
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19. A planarized ultra fine particle film forming method according 
claim 14, wherein the planarizing fine particle have a rigidity highe/than 
that of the ultra fine particles. 

2.0. A planarized ultra fine particle film forming apparatu/for forming a 
planarized ultra fine particle film from a deposited film of ultra fine 
particles formed by supplying the ultra fine particles t/a substrate, 
wherein planarizing fine particles having a grinding/polishing function are 
blown at an oblique incidence angle toward the surface of the deposited 
film. 

21. A planarized ultra fine particle film forming apparatus according to 
claim 20, further comprising a spray apparatus such as a nozzle and an 
electrostatic acceleration gun for jetting out, at the same time or separately, 
the ultra fine particles and the plan/rizing having the grinding/polishing 
function, toward the substrate, a^d a center axis of a jet flow of said spray 
apparatus being set in an incidence angle range of - 60 degrees to - 5 
degrees or + 5 degrees to + fiO degrees relative to a surface of the 
substrate. 

22. A planarized ult/a fine particle film forming apparatus according to 
claim 20, further comprising a spray apparatus such as a nozzle and an 
electrostatic acceleration gun for jetting out, at the same time or separately, 
the ultra fine particles and the planarizing having the grinding/polishing 
function, tow/rd the substrate, and a flow of the ultra fine particles or 
planarizing /articles jetted out from said spray apparatus being set to have 
a conical shape having an incidence angle range of - 60 degrees to - 5 
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